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I. Introduction
Politicians face conflicting demands from diverse constituent interests. When maximizing their vote share in elections, they attempt to balance these demands. A good example of these conflicting demands concerns taxes. Some constituents want taxes raised on certain groups, while those groups on whom taxes are levied exert pressure to have their taxes lowered. For instance, some groups want high corporate taxes, while corporations prefer low taxes. However, politicians have tools to satisfy both groups, that is, they can support increases in tax rates while also supporting exemptions or loopholes that effectively lower tax rates. This paper analyzes the practice of balancing sales taxes and sales tax exemptions, given the constraint that politicians want to raise a certain amount of revenue. We study the equilibrium relationship between the sales tax rate and the number of sales tax exemptions in a state. This study is motivated by the theory that those whose taxes are being raised have an incentive to lobby for tax exemptions. Thus, as tax rates rise, so could lobby activities, and so could tax exemptions.
Sales tax revenue can be an important component of a state's total revenues. Its share of the total revenue ranges from zero for states that do not levy a sales tax to 44 percent for states like Washington that rely heavily on sales taxes. For each state, the sales tax revenue is determined by the sales tax rate, the level of economic activity, and the prices of the goods transacted. While sales tax rates are more or less uniform among states, the goods and services exempted from taxation and the administration of sales taxes vary greatly from state to state.
For this study, we compiled an inventory of all sales tax exemptions for all the states that levy a sales tax, together with an extensive background on how the states implement sales tax exemptions. This inventory is the starting point for a quantitative analysis of the impact of sales tax exemptions on sales tax rates and revenues across states. We show that there is a positive and statistically significant relationship between sales tax rates and sales tax exemptions, which is consistent with our theoretical model.
The next section introduces the conceptual framework for analyzing the relationship between sales tax rates and sales tax exemptions. The third section provides background on the variety of sales tax rates as well as the types of sales tax exemptions across states. The fourth section describes the methodology we used to collect and classify the sales tax exemptions data.
The fifth section presents the data analysis, and we conclude in the final section.
II. Previous Work and Conceptual Framework
The literature on the interconnectedness of sales tax rates and sales tax exemptions is not large.
Some of the research focuses on the impact of nonprofit sales tax exemptions on the allocation of resources between the nonprofit and the for-profit sectors (Hansmann 1987) . Other work analyzes the effectiveness of certain business tax incentive programs for increasing business activity in a state (Hall 1999 , Ihlanfeldt 1995 . Other tax studies test predictions of sales tax models (Besley and Rosen 1998) , elasticities (Bruce et al. 2006 , Hawkins 2002 , and the effectiveness of taxes to improve health, including taxes on soda or sugar (Powell and Chaloupka 2009 , Brownell et al. 2009 , Chouinard et al. 2006 ).
The conceptual model we use to understand taxes and exemptions borrows from Peltzman (1976) , who has analyzed how politicians regulate firms, given that firms demand regulations that increase their supply prices and consumers demand regulations that lower prices.
In our model, a politician competes for the votes of two groups: one group that prefers decreases in the tax, and another group, that prefers increases in tax exemptions. Given a revenue constraint, the politicians cannot please both groups. When the politician decreases taxes thereby increasing support from one group, he or she will lose support from the other group because the revenue constraint forces him or her to decrease tax exemptions. Similarly, when increasing exemptions, the politicians has to increase taxes to keep revenues raised constant. The politician is therefore faced with choosing a tax rate and a variety of exemptions that can maximize his or her chances of re-election. However, as noted, in maximizing the chances of reelection, the politician faces the difficulty that the wealth of one interest group can increase only at the expense of another group. Figure 1 illustrates this situation. The politician picks a policy that offers the best mix of sales taxes and exemptions that maximizes the chances of reelection. This equilibrium is constrained by a predetermined revenue goal and the politician's support function, which increases in higher exemptions and lower taxes.
Assuming that all states raise a similar amount of revenue per capita, the revenue constraint shows all possible equilibrium combinations between tax rates and exemptions. With these assumptions, the model predicts a positive correlation between sales tax rates and exemptions. Thus in our empirical model we will test for the equilibrium relationship between exemptions and tax rates.
III. Variations in Sales Taxes and Exemptions across the United States

A. Sales Taxes and Tax Bases
Of the 50 states, only Alaska, Delaware, Montana, New Hampshire, and Oregon do not have a statewide sales tax. Among the remaining states, sales taxes differ primarily in name and in the transactions covered by the tax, that is, the tax base. Sales tax exemptions also differ across states. The term sales tax base refers to the variety of transactions for which a sales tax is levied.
States can opt for a wide sales tax base and a low sales tax rate, or for a narrow sales tax base but a high sales tax rate. Both options can achieve the same amount of tax revenue.
With respect to the name of the sales tax, in some states-for example, Arizona-the legal language for a sales tax is a "transaction privilege tax," which is a tax that applies to retail sales. The Arizona statute describes this tax as a tax on the vendor for the "privilege of doing business in Arizona" (Arizona Code Title 42, Chapter 5, Article 1). For other states-for example, Arkansas, Kansas, and New Mexico-the legal language refers to the sales tax as a "gross receipts tax," which is levied on all sales of tangible personal property, not on the property itself (Arkansas Rules, Gross Receipts Rules, GR-5). "Gross receipts" means the same as "gross proceeds" or the "sales price." For example, gross receipts in Arkansas are "the total amount of consideration, including cash, credit, property, and services, for which tangible personal property or services are sold, leased, or rented, valued in money, whether received in money or otherwise" (Arkansas Code Title 26, Chapter 52, Subchapter 1).
With respect to the tax base, most states define the tax base broadly in statements such as "sales tax is a privilege tax imposed on the retail sale of tangible personal property sold in the state of. . . ." (Alabama Code, Title 40, Chapter 23, Article 1). Tangible personal property tends to cover a wide range of goods and services that can be measured, hence the reference to "tangible." The definition of tangible personal property is the most important determinant of the sales tax base. Since each state has a specific definition of tangible personal property, sales taxes across states differ with respect to the type of sales they apply to: retail sales, rentals, leases, etc.
For example, Arkansas levies a gross receipts tax and defines gross receipts as "all the gross proceeds derived from all sales of tangible personal property, certain services and admission fees" (Arkansas Rules, Gross Receipts Rules, GR-4).
However, states use discretion in choosing when to apply a sales tax to other nonretail transactions. Illinois, for example, refers to sales taxes as a combination of occupation taxes that are imposed on sellers' receipts, and use taxes that are imposed on amounts paid by buyers, that is, the consumers of the goods and services. As a result, Illinois sales taxes encompass a number of types of state and local taxes, both of which include the classic sales taxes imposed in many other states: mass transit taxes, water commission taxes, and home rule occupation taxes. They also include use taxes, park district taxes, county public safety and facilities taxes, county school facility taxes, and business district taxes. Illinois is a unique case, where the sales tax incorporates a variety of separate local excise taxes. For the purposes of our paper, we only include Illinois's state sales taxes; local and county sales taxes that may be in addition to the statewide tax are excluded. whether to grant sales tax exemptions for any transactions that are not already governed by federal preemption laws. Based on various criteria, one can develop different ways to categorize discretionary sales tax exemptions across states: transaction-based, implementation-based, taxrate, and policy-based exemptions. As such categories are not mutually exclusive, an exemption can fall under multiple categories; therefore care has to be applied when using e any categories to understand the variety of sales tax exemptions. We show a summary of these exemption categories in table 1.
B. A Taxonomy of Sales Tax Exemptions
B.2.1. Transaction-based exemptions.
These include the key economic transactions that are exempt from sales taxes. We further divide the transaction-based exemptions into three subcategories: entity-based, product-based, and use-based exemptions.
Entity-based exemptions are based on the seller or buyer being an exempt entity. This category includes most exemptions linked to nonprofit organizations, schools, and certain manufacturers and agricultural producers.
Product-based exemptions are based on the items sold or purchased, regardless of the type of buyers or sellers involved in the transaction. For example, this category often includes food or health-related items.
Use-based exemptions are based on the buyers' intended use of the items being transacted. Examples in this category are exemptions for electricity for residential use and certain materials or tools used in a manufacturing process or in an agricultural production process.
While these three transaction-based categories seem fairly straightforward, they are not mutually exclusive since one exemption can satisfy multiple criteria. An example would be "sales of food to students in school cafeteria or lunchrooms," which is a common exemption among most states. Such an exemption could be categorized as product-based, since it involves a commonly exempted good, namely food, but it could also be categorized as an entity-based exemption, as it involves a commonly exempted entity, namely schools. This example shows that exemptions categories can be useful points of reference when navigating through the tax codesimportant caveats to keep in mind.
B.2.2. Implementation-based exemptions.
This category is based on the way exemptions are claimed by buyers and on the details regarding their implementation. There are two subcategories of exemptions: The first are applied automatically and the second require approval or need proof in order to be claimed. The latter subcategory highlights the degree of effort that has to be expended for sales tax exemption rules and laws to translate into tax savings.
With automatic exemptions, neither the buyer nor the seller is required to present or retain proof that the transaction is exempt. The most common automatic exemptions involve food and health-related items. West Virginia is one the only state that differentiate automatic exemptions-which they label "per se" exemptions-from non-automatic exemptions. Per se exemptions in West Virginia include health-related items; sales of publicly regulated utilities (steam and water); tuition and room-and-board charges made by educational organizations; fundraising transactions involving churches and certain nonprofit organizations; etc. West Virginia's accounting of exemptions allows for easy categorization. For all of the other states, it can be time consuming to determine whether an exemption is automatic or not, often requiring in-depth research.
Approval-based exemptions generally require pre-approval from a state's Department of Revenue, or they require the seller or buyer to use and retain proof that a transaction qualifies as exempt. The most common form of proof is a certificate of exemption, which is an official form that a seller or buyer fills out to show proof for claiming an exemption. These forms can exempt a specific transaction or a specific buyer (various nonprofit organizations), or they can exempt the specific use of a product (certain equipment to be used on farms). These certificates can be paper forms that are to be presented when making a purchase, or they can be electronic certificates. Maryland, for example, assigns a certificate number for each certificate issued and allows sellers to check the validity of the certificate online.
B.2.3. Tax-rate category.
This category focuses on the effective sales tax rate applied to a transaction. Exemptions fall under two subcategories: full or partial exemptions. Full exemptions are transactions that are not subject to any sales tax. Partial exemptions include transactions that are taxed at a lower rate than the general sales tax or transactions for which the general sales tax rate is only applied to a percentage of the gross proceeds from a retail sale. Virginia, for example, taxes food items at a 1.5 percent rate, while the general sales tax rate is 4 percent. Utah and Vermont apply the general sales tax to only 60 percent of the price of a new modular home, leaving 40 percent exempt.
B.2.4. Policy-Based
Exemptions. These refer to exemptions that are a result of various policies. Such exemptions can be organized in four subcategories.
The first subcategory of policy-based exemptions are those that aim to have a social impact, meaning they are intended to protect certain groups or certain activities within society.
Examples of such exemptions include all food and health-care-related exemptions.
The second policy-based subcategory of sales tax exemptions are exemptions from the sales tax base that are not necessarily meant to have a defined social impact. These exemptions occur whenever a state defines the type of transactions that are subject to sales taxes. For example, such exemptions involve transactions with "intangible" personal property, which can be defined differently in each state. Transactions that are covered by certain federal laws that prevent states from taxing them can also fall under this category.
The third category of policy-based exemptions refers to transactions that are exempt mainly because it can be too costly for the state to tax them relative to the revenue it would get. This category includes exemptions for casual or isolated sales namely small-scale transactions that are not performed on a regular basis or by a retailer-garage sales, flea market sales, or even sales of business assets between related companies.
The fourth category of policy-based exemptions involves transactions that some states include under the sales tax base while other states apply a different tax. These transactions are generally industry-related. For example, depending on the state, tourism transactions can either fall under the sales tax or under more specific taxes (hotel occupancy tax, resort taxes, etc.).
Further, some states, such as Rhode Island, define alternative taxes that only apply to such specific transactions.
B.2.5. Special exemptions.
The sales tax holiday is a special type of exemption that has been adopted in 17 states. During a specific time period, certain items are not subject to any sales tax, even though they generally are taxable outside of that time period. The most common type is the Back to School tax holiday, which generally takes place in August and exempts certain clothing and school-related items. Another type is the Energy Star tax holiday, when for a limited amount of time, consumers can purchase certain energy-efficient household appliances tax-free. Virginia also has a sales tax holiday every May that exempts certain hurricane and emergency-preparedness equipment. These special exemptions can be categorized as a partial exemption, given that only certain goods and transactions are exempt from sales taxes for a limited amount of time. However, one could also categorize them as exemptions with a social impact, given that the exemptions aim to encourage certain types of economic activities or the purchase of certain goods.
IV. Collecting and Categorizing the Data
A. Data Sources
No unified, systematic source provides the number and types of sales tax exemptions in each state. Therefore, we collected sales tax exemptions from all the states that levy a sales tax by accessing a variety of sources. These sources include state sales tax codes, sales tax rules and regulations, and information briefs or reports published on each state's Department of Revenue web page. To arrive at this comprehensive inventory of exemptions, we consulted over 8,800 pages of information.
Sales tax codes are legal documents that provide the general framework for enacting a sales tax. These sources provide an initial understanding of how each state defines its tax base and the exempt transactions. However, they are not standardized across states and do not include all sales tax exemptions. Sales tax rules and regulations are generally complementary to sales tax codes; they represent each state's effort to clarify the circumstances under which sections of the sales tax codes are applied or not applied. Thus, they provide useful information as to which transactions are exempt from sales taxes. for ten categories of products. These categories are clothing and related products, computerrelated products, mandatory computer software maintenance contracts, optional computer software maintenance contracts, digital products, food and food products, prepared food options, health-care products (drugs, durable medical equipment, mobility-enhancing equipment, prosthetic devices), telecommunications, and telecommunications-related products. For each category in the State Taxability Matrix, a state lists whether a product or transaction is taxed or is exempt and also lists the relevant section of the sales tax code that covers the product or transaction. However, while the taxability matrix forms were helpful from a data collection perspective, they only record information on a fraction of the transactions and products that a state exempts, and currently only the 24 states who are members of the SST project are filling out these forms each year.
Our data for sales tax rates are from 2012, whereas sales tax revenue, GDP information, Our inventory of sales tax exemptions focuses on identifying transactions and goods that are exempt from sales tax. As such, it does not include details on how to claim the exemptions or any other legal background for them.
B. Building Exemption Categories
As mentioned previously, sales tax exemptions can be categorized according to a variety of criteria, and states do not have common definitions for exempt products, services, or transactions. In order to conduct a statistical analysis, we needed to develop standardized exemption categories that would provide some degree of accuracy in counting sales tax exemptions.
A limitation of our categories classification is that they cannot account for many variations in exemptions. For example, in some states "food products" refers to unprocessed food ingredients only. In other states "food products" also includes, candy, soda, dietary supplements, or baked goods. Therefore, while many states exempt food products, the actual products exempted will not always be the same.
We developed two criteria that have to be met for building categories of exemptions.
First, the categories have to be specific enough that exemptions cannot be placed in multiple categories. Second, the categories have to be broad enough to accommodate a wide variety of definitions that states may have for products or transactions.
We categorize exemptions according to the economic area to which they are applied. This approach is similar to the transaction-based exemptions, which are categorized as entity-based, product-based, or use-based.
We identified 17 broad economic exemption categories. Each category includes a variety of exemptions that can be categorized as entity-based, product-based, use-based, or as either partial or full exemptions. The 17 categories are Food, Health, Clothing, Transportation, Housing, Capital Goods/Industry, Computer, Energy/Utilities, Farming/Agriculture, Business Incentives, School-Related, Nonprofits, Government-Related, Entertainment, Services, Tax Holidays, and Other. Clearly, developing these categories and assigning exemptions to them involve many judgment calls. Table 2 provides a description of our 17 categories.
One important guide we consulted in developing these categories was a publication by California's State Board of Equalization (Publication no. 61 "Sales and Use Taxes: Exemptions and Exclusions California Revenue and Taxation Code Part 1, Division 2", published in February 2012), which listed sales tax exemptions in California. However, our categories are not identical to those in the California publication. We modified them to reflect the type of goods, transactions, and entities related to the sales tax exemptions.
C. Caveats and Subcategories
We did not count exemptions based simply on how many were listed in a state's tax code. Some states have detailed and very specific conditions as to the types of goods or services that are exempt and when and how exemptions apply. Other states have a few broad and generic exemptions. For example, Massachusetts exempts "materials, tools, machinery and replacement parts that will be used directly and exclusively in the actual manufacture, processing or conversion of tangible personal property to be sold, including the publishing of a newspaper or the operation of commercial radio broadcasting or television transmission" (Massachusetts General Laws, Part I Administration of the Government, Title IX Taxation, Chapter 64H Tax on Retail Sales of Certain Tangible Personal Property, Section 6S Exemptions), In contrast, Colorado exempts machinery and tools for manufacturing under very specific conditions. Namely that they be used in Colorado; be used directly and predominantly to manufacture Consequently, a comparison between such exemptions is challenging. For simplicity and accuracy, we developed exemption subcategories within our 17 main categories. When a state had any exemption that fell within a specific subcategory, we assigned a value of one to that subcategory. Each of our main categories has up to 6 subcategories. In total, there are f 30 categories and subcategories, as shown in table 2.
For our analysis, we include only exemptions when they were fully applied to the sales tax by the states. That is, we include an exemption only when the general sales tax rate was not applied to a good, service or transaction. We do not consider partial exemptions.
Some states have one standard form that is can be used by either party (buyer or seller) of a tax-exempt transaction as proof for not paying (buyer) or collecting (seller) sales tax. Other states choose to use transaction-specific forms that cover only a specific type of transactions.
Therefore, while the number of exemption forms a state uses is not a direct indication of the ease with which one can claim an exemption, it provides another differentiation in terms of implementing sales tax exemptions.
V. Descriptive Statistics and Estimation Results
The theoretical model assumes that politicians can choose any sales tax rate and exemptions combination that meets a revenue constraint. However, in some states politicians cannot set the sales tax rate because they are constrained by either the constitution or referenda. As previously mentioned, five states do not have a sales tax because it is not part of their constitution; we have therefore omitted these states from our study. In Colorado, which is included in our study, voters passed a referendum that does not allow politicians to increase the sales tax rate.
We have also omitted Hawaii from our analysis. Hawaii's sales tax is a three-tiered general excise tax that is assessed on all business activities: 0.15 percent for insurance commission; 0.5 percent for wholesaling, manufacturing, producing and wholesale services, imports for resale; and 4 percent for all others.
3 Furthermore, Hawaii has no exemptions of any kind for its excise tax. Since Hawaii has a multi-tiered sales tax rate, choosing a tax rate for our data set would be arbitrary and therefore we have excluded Hawaii from the analysis.
We estimate the regression model:
Sales Tax Rate i = β 1 + β 2 Exemption i + β 3 SalesTaxRevPC i + β 4 TaxBase i + ε i.
In this regression, the unit of observation is state i. We control for sales tax revenue per capita because the theoretical model suggests that the politician picks the sales tax-exemption combination, subject to a revenue constraint. By including this variable, we account for the constraint. A further constraint is the tax base. A narrow tax base may force a different trade-off in setting the sales tax rate and exemptions than a broader tax base. To compute the measure for the tax base, we consulted the state laws and regulations regarding sales taxes and assigned to each state a value between one and five, where five indicates the broadest tax base.
For total exemptions we have two measures: The first measure is based on our main 17 exemption categories and the various subcategories (table 2) (see table 3 ).
Our second measure consists of an exemption count based on our main 17 categories. If a state has exemptions in more than half of the subcategories, we assign a value of 1.0 to that main category. Conversely, we code the main category as 0.0 if it has exemptions in less than 30 percent of the subcategories, and assign a value of 0.5 if that main category has more than 30 percent of the exemptions but less than half. We then sum the values assigned to each category.
For this second measure the mean number of exemptions is 11.4 and the range of this variable is between 7 and 14.5 (table 3) . Table 3 Table 4 shows the regression results when we use our broad exemption measure. The first column includes exemptions, sales taxes per capita and sales taxes per capita squared, to allow for non-linearities, in the regression. The second column adds indicators for the various tax bases. Column 3 and column 4 re-estimate the first two specifications, but replace the level and square of sales taxes per capita with the log of sales taxes per capita. In columns 5 to8, we show that our results for columns 1-4 are robust when also controlling for local options. In all eight specifications, the point estimates on the exemption measure in the sales tax rate regression are positive and statistically significant, lending support to our hypothesis. The point estimates indicate that one additional exemption is associated with an increase in the sales tax rate by between 0.10 and 0.15 percentage points. The last four columns show that when controlling for local option law, results levels of statistical significance slightly improve, further lending support to our initial hypothesis.
As for our control variables, as one might expect, log sales tax revenues are positively correlated with sales tax rates. And the first two specifications, with the level and the square of sales tax revenue as covariates in the regression, support the finding that sales taxes are positively correlated with sales tax revenues but also that this correlation is weaker at higher revenue levels. Finally, as expected, local options are negatively correlated with sales tax rates, although this relation is statistically significant for columns 5 and 6 only.
The reference group for our tax base indicators in all columns in table 4 is states with the narrowest sales tax base. The point estimates on all but the third tax base category are positive and statistically significant. And with the exception of this third category, the coefficients are larger in magnitude as the tax base broadens.
The finding that sales taxes tend to be higher when the tax base is higher is somewhat surprising. This is because broader bases allow for lower taxes while holding revenue constant. Figure 2 shows the partial regression plot between the sales tax rate and sales tax exemptions. The graph includes the data points and the regression line, showing the positive correlation between these two variables. Further, this positive correlation is not just evident in a couple of states; it is a pattern throughout the data. Table 5 shows the results from re-estimating the specifications in table 4, but now using the narrower measure of exemptions. Because the range of the exemption variable decreases, we expect that the point estimates on this exemption variable will be less precisely estimated.
Further, given these categories are narrower than the exemption categories in To reinforce our findings and not reported in this paper, we performed several robustness tests to further examine our hypothesis regarding an equilibrium relationship between sales tax rates and exemptions. First, we added a regional control variable to our models in order to account for cross-influence between neighboring states in regards to sales tax rates or exemptions. Second, we controlled for state income tax revenue per capita to see how this impacts the relationship between tax rates and exemptions. Finally, we re-tested the equations using the least absolute deviations method. All of these alternative specifications supported our reported findings.
VII. Conclusions and Policy Implications
This paper shows that there is a positive relationship between the number of sales tax exemptions and the sales tax rate across the states. We find that a one-unit increase in the number of exemptions is associated with a 0.10 to 0.15 percent increase in the sales tax rate for our broad measure of exemptions, and with a 0.14 to 0.25 percent increase for our narrow measure of exemptions. This magnitude indicates that one additional exemption is associated with an increase between 9 (0.10/1.1) and 13 (0.15/1.1) percent of the standard deviation in tax rates.
This means, adding another sales tax exemption leads to an increase in the sales tax rate ranging from 0.10 percent to 0.25 percent. Thus, if a state currently has a sales tax rate of 5 percent and the state decides to add another sales tax exemption (as defined in previous sections), then this is equivalent to increasing the state's sales tax rate from 5 percent to between 5.1 percent and 5.25 percent High tax rates increase the incentive to lobby for special exemptions. When accompanied by exemptions, higher tax rates do not necessarily lead to higher tax revenues. Our evidence that higher tax rates are associated with more tax exemptions provides one explanation as to why estimates of revenue increases generated by sales tax increases are often too optimistic.
Therefore, agencies estimating the effect of a sales tax rate increase on tax revenues should take into account the likelihood that higher sales tax rates will lead to an increase in the number of sales tax exemptions, which in turn will lower sales tax revenues. 
